The radiocarbon dating laboratory at the USDA Sedimentation Laboratory was established to supplement current watershed geomorphologic investigations. The principal objective of the program is to provide information on valley aggradation rates and sequences.
silica-alumina Reactions 1 through 5 were employed by Suess (1954) in the synthesis of C214H2 for radiocarbon dating. Reaction 4 is conducted in essentially the manner described by Suess, except for the ratio of SrCO3 to Mg employed. Strontium carbonate, after heating to 600°C to remove traces of ammonia, is reduced to strontium carbide using a mixture of 92 g of SrCO3 to 83 g of Mg powder (40 mesh). The carbon yield for Reactions 4 and 5 combined is now consistent at 95%. Five percent of this C2H2 is lost, however, to cooled charcoal during the purification of the acetylene.
Reaction 6 is employed in the production of diborane (Brown and Tierney, 1958) for activation of the silica-alumina catalyst. Diborane is routinely produced in a hood-mounted manifold and passed continuously into * In cooperation with the Unier ity of Mi i ippi and Mississippi 14grictzltural Experiment Station.
columns containing the silica-alumina. The present system (McDowell and Ryan, mss., in preparation) is designed to produce about 2 moles of diborane which is sufficient to activate 10 columns of silica-alumina. Each column (ca. 300 g silica-alumina) will yield about 4.5 g of C614H6 (Reaction 7) for counting.
The counting is performed by a Packard "Tri-Garb" liquid-scintillation spectrometer (Model 314AS) equipped with two counting channels and operating at 840 volts with discriminator control settings of 110-500-1000 for AA', B, and C discriminators, respectively. The sample chamber is shielded by 4 in, of iron; additional shielding of the preamplifiers, multiplier phototubes, and counting chamber is provided by 2 in, of mercury (2100 lb).
The counting solution consists of benzene (3.2518 g) synthesized from the sample carbon and the scintillators PPO (0.5% by weight) and POPOP (0.02% by weight) . The counting vial used for most of the measurements in this list is constructed of low-potassium glass cemented to an aluminum base with white epoxy glue. The vial (3.5-cc capacity) was designed to provide a better relationship between the background counting rate and counting efficiency. The background counting rate for this vial is 2.34 cpm at about 50% counting efficiency. Presently, old samples, sample size permitting, (16 g C14H6), are counted in a vial having a capacity of 17 cc with a background counting rate of 7.10 cpm at about 52% efficiency. The counting solution and chamber are cooled to about 8°C to reduce thermal noise in the multiplier phototubes.
Quenching checks are made on each sample of benzene using the ratio of counting rates observed in the two channels of the spectrometer.
The contemporary carbon standard, taken as 95% of the activity of the NBS oxalic-acid standard, is 7.04 cpm/g carbon. This value is in agreement with values determined for pre-1900 wood corrected to A.D. 1950 (see date list). Data have been calculated on the basis of a C1.4 half-life of 5570 yr in agreement with the decision of the Fifth Radiocarbon Dating Conference (Godwin, 1962) . Errors listed include the standard deviations (1 Q ) of the counting rates of the contemporary samples, the unknown samples, and the background. Calculated errors less than 100 yr have been increased to that figure as a minimum.
Corrections have not been made for isotopic fractionation in the synthesis of benzene. Previous mass-spectrometric C13 measurements on acetylene samples (Craig, 1953; Suess, 1954) showed a loss of C14 ranging from 1.5 to 3.5%. Since the overall carbon yield in the C6H6 synthesis ranges from 50 to 60%, fractionation is possible. (Happ et al., 1940, p. 4; Hilgard, 1860, p. 293 
